Eukaryotes and many prokaryotes contain cytochrome e oxidase as the terminal component of the electron transport chain. Although bacterial cytochrome c oxidases are structurally less complex than eukaryotic oxidases, the functional properties of both types of oxidases show striking similarities. Recently, we have determined some characteristics of Bacillus subtilis cytochrome c oxidase purified to homogeneity by cytochrome e affinity chromatography (De Vrij et al., 1983) or a combination of anion-exchange chromatography and gel filtration (De Vrij et al., 1985). The purified enzyme showed absorption maxima at 414 nm and 598 nm in the oxidized and at 443 and 601 nm in the reduced form. Upon reaction with carbon monoxide of the reduced purified enzyme the absorption maxima shifted to 43 l nm and 598 nm. The purified enzyme is composed of three subunits with apparent mol wts of 57, 37 and 21 kdal. The reaction catalysed by this oxidase was strongly inhibited by cyanide, azide and carbon monoxide, characteristic for an aaa-type oxidase. Besides yeast cytochrome c, phenazine methosulphate and N, N, N', N'-tetramethyl-p-phenylene diamine (TMPD) are effective electron donors to this oxidase, lmmunoabsorption experiments indicated a transmembranal localization of the protein in the cytoplasmic membrane. We investigated the kinetics ofcytochrome c oxidase from B. subtilis using yeast cytochrome c as substrate at different ionic strengths. The results show that the maximum turnover number of the purified enzyme in the solubilized state is independent of the ionic strength. However, increase of the ionic strength results in an increase of the Km for cytochrome c, indicating electrostatic interaction between enzyme and substrate.
